Background: Malnutrition is present in both Chronic Obstructive Pulmonary Disease (COPD) and elderly patients. The occurrence of malnutrition in the elderly together with COPD could lead to mortality. Therefore, this study was conducted to determine factors that are associated with malnutrition risk among the elderly with COPD.
Introduction
World Health Organization (WHO) 2017 defines people 65 years and older as the elderly. The elderly are prone to many diseases although they live in a right environment and practising a healthy lifestyle.
Chronic Obstructive Pulmonary Disease (COPD) is a common disease among the elderly (Marengoni et al., 2009; Taskin et al., 2014) . Patients with COPD are usually presented with a loss of body cell mass, especially those with emphysema causing a more significant depletion of lean body mass and lower body mass indexes than COPD patients with chronic bronchitis (Engelen et al., 1999) .
A study in Malaysia among COPD patients found that most of them did not achieve Malaysian RNI for energy intake based on their three day diet intake (Pirabbasi et al., 2012) . Other studies found that most of the COPD elderly patients tended to decrease in food intake due to the breathlessness and taste difficulties (Vanderwee et al., 2010) and that COPD elderly patients had a lower dietary energy intake (Schols et al., 1991) .
Thus, malnutrition is presented as a common issue among COPD patients (King, Cordova & Scharf, 2008) . About 9% of COPD patients were classified as malnutrition and 42% of them categorized as at risk of malnutrition (Odencrants, Ehnfors & Ehrenberg, 2009 ). Another study found that out of 2329 elderly patients, 33% of them suffered from malnutrition and almost 43% of the patients were at risk of malnutrition (Vermeeren et al., 2006) .
In a normal aging process, elderly patients also experienced a reduction of food intake, together with the alteration of body composition and organ functions (Saka et al., 2010) . Previous studies found that the prevalence of malnutrition was higher (26%) among patients aged above 85 than patients aged 75-85 (16%) (Saka et al., 2010) and that 38% of elderly people experienced malnutrition (Donini et al., 2013) . Malnutrition does happen in COPD patients as well as elderly patients. The overlaps between malnutrition related to illness and due to the aging process is a great issue among elderly people (Odencrant, Ehnfors & Grobe, 2005; Sergi et al., 2006) . This is consistent with the finding of previous studies that malnutrition in COPD elderly patients was closely related to mortality (Battaglia et al., 2011 , Ranieri et al., 2008 .
Most previous studies focussed on the prevalence of malnutrition in COPD patients and not on discerning the factors that are related to malnutrition, especially in Malaysia and elderly population. Therefore, this study was conducted to determine factors associated with malnutrition risk among the elderly with COPD. Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 6:No. 
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Materials and Methods
Study design
This is a cross-sectional study involved elderly patients with COPD in Respiratory Clinic from Institut Perubatan Respiratori (IPR) and Hospital Serdang. Permission to conduct data collection at IPR and Hospital Serdang was obtained from both institutions. Ethical approval was granted by the Ethics Committee for Research Involving Human Subjects Universiti Putra Malaysia (JKEUPM) and Medical Research & Ethics Committee (MREC) with registration no. NNMR-17-589-34392. A written informed consent was obtained from the patients. If patients were unable to respond due to language barrier, the primary caregiver was asked to be a proxy respondent for questionnaire and interview part.
A total of 108 outpatients were recruited from August 2017 until January 2018. Patients who attended the respiratory clinics at IPR and Hospital Serdang were screened based on inclusion and exclusion criteria. Inclusion criteria comprised patients aged 60 years and above, were diagnosed with COPD and Malaysian citizens. Patients were excluded if they had malignancy and any current respiratory disease other than COPD. Outpatients who met the inclusion criteria were invited to participate the study.
Socio-demographic
Patients' socio-demographic data including age, sex, race, educational level, marital status were collected. Other than that, smoking habit was recorded based on patients' admission.
Anthropometric measurements
The patients body weight and height were measured to determine Body Mass Index (BMI). Their height was measured to the nearest 0.1 cm without shoes by using a SECA 213 Portable Stadiometer. For body weight measurement, body fat percentage and fat mass, they were required to stand upright in a lighting cloth, with shoes off, without socks and recorded using a calibrated TANITA InnerScan Body Composition BC-541. The heels were correctly aligned with electrodes on the measuring platform. Data from fat mass were used to determine FatFree Mass Index (FFMI). The calculation based on the ratio of fat-free mass to height (m2). FFMI was classified into two categories: low FFMI (Male: ≤16 kg/m2; Female: ≤15 kg/m2) and normal FFMI (Male: >16 kg/m2; Female: >15 kg/m2) (Schols et al., 1993) .
Handgrip strength
Hand-grip strength was used to evaluate the strength of the muscle. The hand used to test the hand grip strength was based on the dominant hand or the strongest grip that can be performed by the patients. For standard positioning, according to the American Society of Hand Therapists (ASHT), the patients were instructed to sit or stand comfortably with shoulders adducted and neutrally rotated, elbow flexed to 90°, forearm and wrist in neutral position (Fess, 1992) . The test was repeated for two times and the average was recorded as the final result. e-ISSN : 2289-7577. Vol. 6:No. 
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Dietary intake
Dietary history form was used to assess 3 days (2 days in weekday, 1 day during weekend) usual food intake of patients. The first diet recall was completed by interview method during the first visit. The 2nd and 3rd diet recalls was assessed during second and third follow up. The portion size of each menu item was converted into grams using Nutritionist Pro Software and referred to Portion Size Atlas. Energy, carbohydrate, protein and fat intake of each subject was reported. Energy requirement was determined using Haris-Benedict equation with stress factor of 1.2 for respiratory disease while for protein, 1.2 g/kg bodyweight/day was used as recommended by PROT-AGE study (Pingleton et al., 1996; Bauer et al., 2013) .
Health-related quality of life
The CAT validated questionnaire designed to measure the health-related quality of life of COPD (Jones et al., 2009; Sundh et al., 2015) was used. There are 8 questions in CAT covering cough, phlegm, chest tightness, breathlessness going up hills/stairs, activity limitation at home, confidence leaving home, sleep and energy. The answer to the questions was based on a 6 Likert scale, with 0 score as a better condition and 5 score as a worse condition. The patients had to choose only one answer for each question. The score for each question was summed up as Total Score ranging from 0 to 40 which indicated from the best to worst condition (Jones et al., 2009 ).
Malnutrition risk
MNA-SF is a validated tool and usually used in clinical settings (Kaiser et al., 2009 ). There are six items in MNA-SF. Each question has multiple choice answers from the range of 2 to 4 with specific score. Items A, C, D and E have scores from 0 to 2, while items B and F have scores from 0 to 3. The scoring for each question is summed up as Total Score. The Total Score ranges from 0 to 14 indicat from the presence of malnutrition to a good nutritional status. The Total Score also can be categorized into three groups as shown in Table 1 (Rubenstein et al., 2001) . Table 2 shows characteristics of the elderly patients with COPD. Their mean age was 70±6 years. Majority are Malays (60%), had primary education (53%) and were married (78%). The percentage of ex-smokers (73%) was the highest, followed by current smokers (21%), and non-smokers (6%). For anthropometric measurement, the mean weight of the patients was 63.59±13.37 kg and the mean heightt was 1.64±0.06 m. The mean BMI was 23.65±4.64 kg/m2. Based on Table 3 , the majority of the patients had a normal BMI (54%), followed by overweight (23%), underweight (12%), and obese (11%). The mean of FFMI was 17.80±2.54 kg/m2. Based on the classification of FFMI, only 22% of them had low FFMI while the rest had a normal FFMI (78%). The mean body fat was 23.64±8.20 while the handgrip strength was 26.36±7.29 kg. The mean of energy intake of the patients was 911±220 kcal/day which was less than the requirement a day, 1546±241 kcal/day. The mean intake of macronutrients (protein, carbohydrate and fat) were 39.7±12.3 g/day, 114.3±28.6 g/day, 32.7±11.4 g/day, while the recommended protein intake was 71.4±6.5 g/day (1.2 g/kg body weight). This showed that patients did not meet the daily protein requirement. The mean score for CAT was 22±7.
Results
Characteristics of the patients
The mean score for MNA-SF was 10±2. Table 3 shows that about half of the patients were categorised as at risk of malnutrition and only 12% of them were identified as malnutrition, while the rest of them (35%) had a normal nutritional status. Table 4 shows that age is not statistically associated with malnutrition. Table 5 shows was no difference in the distribution of malnutrition for race and education level. Marital status groups and smoking habits group did not show any difference in the distribution of malnutrition as well. All elements in anthropometric assessment had association with malnutrition as the p-value was lower than 0.05 respectively. The positive direction showed that the lower BMI, FFMI and body fat were significantly associated with malnutrition. Handgrip strength and the dietary intake showed no association with malnutrition. The worst HRQOL was closely associated with malnutrition.
Factors associated with malnutrition risk
Discussion
Malnutrition is usually presented in elderly, non-educated, single and smokers (Aliabadi et al., 2008; Johansson et al., 2008; Cabrera et al., 2007) . However, this study found that there were no significant associations between socio-demographics with malnutrition. Previous studies conducted among the elderly in community found that age was not associated malnutrition 
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Open Access: e-Journal (Pai, 2011) and that smoking habit was not related to malnutrition in COPD elderly patients (Arslan et al., 2016) . A study conducted in Malaysia among elderly population also found a similar result for smoking habit (Chen, Ngoh & Harith, 2012) . However, previous studies found an association between educational levels and marital status with malnutrition in elderly patients (Arslan et al., 2016 , Ilana et al., 2009 Mathew et al., 2016) .
A previous study found that COPD patients were underweight compared to non-COPD patients who were overweight and obese (Montes de Oca et al., 2008) . Zhong et al., (2007) . also found that the prevalence of COPD was higher in underweight group. However, the present study found that only a minority of elderly with COPD had a low BMI, FFMI and body fat. This finding is consistent with that of another study conducted among the same population (Yilmaz et al., 2015) . (69) 49 (86) 35 (92) 93 (86) International Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 6:No. Loss in body weight and fat mass in COPD patients as a result of abnormal pulmonary mechanisms causing them to require more energy than normal daily requirement (Schols et al., 2014) . As the severity of airflow obstruction increased, pulmonary status would worsen, therefore more energy was needed for breathing (Montes de Oca et al., 2008) . Other studies found that BMI decreased as the severity of airflow obstruction increased (Wacker et al., 2016; Mitra et al., 2013; Battaglia et al., 2011) and that FFMI decreased as the pulmonary function declined (Luo et al., 2016 : Vestbo et al., 2016 .
The low handgrip strength in COPD patients as seen in the present study is consistent with the finding of Pirabbasi et al., (2012) Skeletal muscle dysfunction and wasting occurring in COPD patients might be due to hypoxemia, increased of oxidation stress and systematic inflammation (Comellas et al., 2006; Degens & Always, 2006; Westerterp & Kayser, 2006) .
Our finding that the low BMI, FFMI, body fat and handgrip strength was related with malnutrition is consistent with the findings of Aliabadi et al., (2008) and Ilana et al., (2007) . The low handgrip strength among COPD patients with malnutrition supported the observation of Johansson et al., (2008) . Another study among elderly population in Portugal also found that handgrip strength was associated with malnutrition (Mendes et al., 2017) .
Our finding that a lower dietary intake was not associated with malnutrition supported the finding of a previous study among COPD patients that the COPD patients had poor dietary intake (Yazdanpanah et al., 2010) . Poor dietary intake in COPD patients could be due to loss of appetite and the tendency to have depression or dyspnea during eating time (Schols et al., 1991; Langen et al., 2013; Remels et al., 2012) . The increase in protein turnover which was evident during COPD exacerbation could also lead inadequate intake (Saudny-Unterberger, Martin & Gray- Donald, 1997 , Jagoe & Engelen, 2003 , Schols, 2003 .
Conclusion and recommendation
As a conclusion, this study found that even in clinic setting, about half of the patients were classified as at risk of malnutrition. Besides that, this issue closely related with lower BMI, FFMI, body fat, handgrip strength and HRQOL. This showed that nutrition screening is needed among COPD patients, especially in elderly group and should be implement from primary setting, in order to decrease the prevalence of malnutrition and improve the overall quality of life. e-ISSN : 2289-7577. Vol. 6:No. 
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